The mouth-parts of Argulus coregoni and A. japonicus are described based on SEM observation. A smooth upper lip and a rugose lower lip with small rows of teeth form the mouth opening.
Introduction
It is important know the morphology of the mouth-parts of Argulidae, because the para sites damage the skin of host fishes through their feeding activity.
The mouth-parts of the argulids have been examined with an optical microscope by CLAUS (1875) for A. foliaceus, WILSON (1904) for A. americanus and A. versicolor and MARTIN (1932) for A. viridis.
Due to the nature of the resolution of this instrument, the fine structures of the mouth-parts of Argulidae are still unknown. The present paper attempts to narrow this gap by describing the mouth-parts of two species of freshwater argulids, A. coregoni THORELL 1864 and A. japonicus THIELE 1900, based on SEM observation.
The former is generally known as a parasite of freshwater salmonids and the latter occurs on almost all freshwater fishes in Japan. For general morphology of these two species see O'SHAUGHNESSY (1866) , WILSON (1902 WILSON ( , 1904 , TOKIOKA (1936a, b) , HOSHINA (1950) , STAMMER (1959) , ROLAND (1963) and SHIMURA (1981) . Materials and Methods yearling masu trout Oncorhynchus masou raised at the Okutama Branch of Tokyo Metropolitan Fisheries Experimental Station (SHIMURA, 1983) . A. japonicus were collected from the goldfish Carassius carassius auratus at the Ueno Zoo Aquarium, Tokyo. These argulids were preserved in 5% formalin neutralized with sodium tetraborate. Speci mens for SEM observation were then rinsed in distilled water, dehydrated through an ethanol and isopropyl alcohol series, dried at the critical point in CO2, and coated with gold by means of an ion spattering apparatus.
Observations were made using a JEOL JSM-3 scanning electron microscope.
Results
and Discussion Significant morphological differences in the mouth-parts between Argulus coregoni and A. japonicus were not found. The following description is applicable to the adult (4-8 mm in total length) of either species, unless otherwise stated.
The mouth-parts lie between a pair of suckers at about anterior one-third on the ventral side of the disc-like flat body ( Fig. 1 ). They consist of two parts that are united at the bases. The anterior part is a sheath Fig. 18 ). They are small but shaped like those of the adult. However, MARTIN (1932) reported that the labial spines of A. viridis appeared as a pair of slight swellings on the lower lip at the late embryo.
Two distinct morphological differences be tween the larva and adult are recognized;
(1) the rudiment of buccal folds appears as a row of small projections around the mouth in the larva (Fig. 18) , and (2) larval specimens are equipped with a pair of large spines on the anterior surface of the mouth tube some distance from the mouth opening (Fig. 19) . These spines become rudimentary in speci mens about 2 mm long and leave no traces in the adult (see Figs. 2 and 3 with remarks on the morphology of the Argulidae and their systematic position, together with a review of the species of the family at present known.
(Translation of THORELL'S paper).
Ann. Mag. Nat. Hist., Ser. 3, 18, 144-169,268-286,436-451. ROLAND, C. (1963) Scanning electron micrographs of the mouth-parts of Argulus coregoni (Figs. 1, 2, 4 , 5, 7-10, 14-19) and A. japonicus (Figs. 3, 6, (11) (12) (13) , and of adult specimens of 4-8 mm long (Figs. 1-16 ) and small specimens of 0.7-1.0 mm long (Figs. 17-19) . Same speci men as in Fig. 3 . Fig. 7 . Vallate papillate sensillum on the upper lip. Fig. 8 . Conical sensillum on the upper lip. Fig. 9 . Distal end of mouth tube with mandibles exposed. Fig. 10 . Exposed mandible.
Same specimen as in Fig. 9 . Fig. 11 . Preoral sting (retracted) and sheath tube. Fig. 12 . Distal end of preoral sting of A. japonicus, ventral view. Fig. 13 . Distal end of preoral sting, dorso-lateral view. Same specimen as in Fig. 12 . Fig. 14. Distal end of preoral sting of A. coregoni, dorsal view. Fig. 15 . Distal end of preoral sting, dorso-lateral view. Same specimen as in Fig. 14.  Fig. 16 . Distal end of preoral sting, ventro-lateral view. Same specimen as in Fig. 14.  Fig. 17 . Second stage larva in ventral view, 0.7 mm in total length, showing proportionately larger mouth-parts.
(Compare with Fig. 1 ). 
